Exercise and skeletal muscle glucose transporter 4 expression: molecular mechanisms.
1. Skeletal muscle is a highly plastic tissue that has a remarkable ability to adapt to external demands, such as exercise. Many of these adaptations can be explained by changes in skeletal muscle gene expression. A single bout of exercise is sufficient to induce the expression of some metabolic genes. We have focused our attention on the regulation of glucose transporter isoform 4 (GLUT-4) expression in human skeletal muscle. 2. Glucose transporter isoform 4 gene expression is increased immediately following a single bout of exercise, and the GLUT-4 enhancer factor (GEF) and myocyte enhancer factor 2 (MEF2) transcription factors are required for this response. Glucose transporter isoform enhancer factor and MEF2 DNA binding activities are increased following exercise, and the molecular mechanisms regulating MEF2 in exercising human skeletal muscle have also been examined. 3. These studies find possible roles for histone deacetylase 5 (HDAC5), adenosine monophosphate-activated protein kinase (AMPK), peroxisome proliferator-activated receptor gamma coactivator 1alpha (PGC-1alpha) and p38 mitogen-activated protein kinase (MAPK) in regulating MEF2 through a series of complex interactions potentially involving MEF2 repression, coactivation and phosphorylation. 4. Given that MEF2 is a transcription factor required for many exercise responsive genes, it is possible that these mechanisms are responsible for regulating the expression of a variety of metabolic genes during exercise. These mechanisms could also provide targets for the treatment and management of metabolic disease states, such as obesity and type 2 diabetes, which are characterized by mitochondrial dysfunction and insulin resistance in skeletal muscle.